Exploring the relationship between factors that contribute to interactive engagement and academic performance by Tlhoaele, Malefyane et al.
  
 University of Groningen
Exploring the relationship between factors that contribute to interactive engagement and
academic performance
Tlhoaele, Malefyane; Hofman, Adriaan; Winnips, Koos; Beetsma, Yta
Published in:
Journal of Education and Training
DOI:
10.5296/jet.v2i1.6577
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
2014
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Tlhoaele, M., Hofman, A., Winnips, K., & Beetsma, Y. (2014). Exploring the relationship between factors
that contribute to interactive engagement and academic performance. Journal of Education and Training,
2(1), 61-80. https://doi.org/10.5296/jet.v2i1.6577
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.
Download date: 12-11-2019
Journal of Education and Training 
ISSN 2330-9709 
2015, Vol. 2, No. 1 
www.macrothink.org/jet 61
Exploring the Relationship Between Factors That 
Contribute to Interactive Engagement and  
Academic Performance 
Malefyane Tlhoaele (corresponding author) 
Tshwane University of Technology, Teaching and Learning with Technology 




University of Groningen, RUG/UOCG, 
Landleven 1 9747 AD Groningen, The Netherlands 
w.h.a.hofman@rug.nl 
 
Koos Winnips  
University of Groningen, RUG/UOCG, 




University of Groningen, RUG/UOCG, 
Landleven 1 9747 AD Groningen, The Netherlands 
E-mail: y.beetsma@rug.nl 
 
Received: August 27, 2014   Accepted: September 9, 2014   Published: November 6, 2014 
doi:10.5296/jet.v2i1.6577      URL: http://dx.doi.org/10.5296/jet.v2i1.6577 
 
 
Journal of Education and Training 
ISSN 2330-9709 
2015, Vol. 2, No. 1 
www.macrothink.org/jet 62
Abstract 
In an educational context, technology can prompt interactive engagement only when it is used 
in conjunction with interactive engagement methods. This study, therefore, examines the 
relationships between factors that contribute to higher levels of interactive engagement and 
performance, such as interactive engagement methods, technology, intrinsic motivation and 
deep learning. Five hundred and twenty-six (526) higher education students participated in this 
study. With structural equation modelling, the authors test the conceptual model and identify 
satisfactory model fit. The results indicate that interactive engagement methods, technology and 
intrinsic motivation have significant relationships with interactive engagement; deep learning 
mediates the relationships of the other variables with performance.  
Keywords: Interactive engagement methods; technology; interactive engagement; deep 
learning; academic performance 
1. Introduction  
In recent years, educational technology has affected the communication approaches in the 
education environment, that is, it has influenced the way lecturers deliver their content 
material as well as the way students learn. Using educational technology in a classroom 
provides lecturers and students with dynamic new teaching and learning strategies and also 
makes a lesson more interactive and collaborative. However, educational technology 
interventions should be shaped by educational needs as opposed to technological concerns. 
Therefore, when appropriately used, educational technologies such as clickers and learning 
management systems among others, help students to develop the necessary 21st century skills 
such as working in teams and applying knowledge to problem solving, which they need in 
order to succeed in the global workforce. Like many other countries worldwide, South Africa 
also has a need to understand the impact of technology-enhanced learning environments on 
students learning and as such, has a growing demand for technology-enhanced learning 
opportunities in the 21st century. This notion is consistent with what is indicated in South 
Africa’s National Plan for Higher Education document: “To produce graduates with skills and 
competences required to participate in the modern world in the 21st century” (Ministry of 
Education, 2001:18). Thus, to produce such graduates, South African institutions need to 
follow and adopt global education trends in technology and innovation (Damoense, 2003).  
In the preceding section it is indicated that educational technologies make learning more 
interactive. However, a high level of interactive engagement reached with the support of these 
technologies, requires parallel uses of interactive engagement methods that prioritise interactive 
engagement themselves. Technology-enhanced interactive engagement methods include 
various teaching methods designed to encourage the development of students’ critical thinking 
and idea sharing. These methods have been globally investigated: for example, Mazur (1997, 
2009) used clickers to test students’ problem-solving ability using Peer Instruction and 
traditional lectures. In his findings, students in the Peer Instruction classes (using clickers) 
scored higher on the test as a whole. Though, it should be noted that it is not technology as such 
that made a difference, but it is the combination of pedagogy, content, and technology 
knowledge that made a difference in test scores. This implies that, technology facilitates 
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interactive engagement effectively. Therefore, to continue advancing understanding in this 
realm, the current study pursues an investigation of how interactive engagement methods and 
technology mediated by intrinsic motivation relate to interactive engagement, deep learning and 
academic performance which has not been investigated in previous research. 
The degree to which students are motivated to engage interactively in learning activities 
depends on their expectation of the inherent satisfaction and value they can gain from each 
activity. Lecturers thus need to design activities which arouse students’ curiosity and 
encourage them to construct their own understanding of the content (Keller & Suzuki, 2004; 
Pintrich & Schunk, 1996). If they can, students will develop a desire to interact with their 
peers, exchanging ideas to learn more about the topic. Since motivation represents an 
important component in attaining high levels of interactive engagement and academic 
performance, we pose it as a central mediating variable, such that students need motivational 
strategies (including intrinsic motivation) to maintain their interactive engagement and 
improve their performance. Even if in some cases, teaching methods such as collaborative 
learning directly affect interactive engagement, motivation is still required as an intermediate 
variable, because students are more motivated to participate in intrinsically motivating 
activities. The success of interactive engagement often depends on how motivated students 
are. When students are intrinsically motivated, they become actively involved in group and 
class discussions. In general, intrinsically motivated students also are more likely to employ 
deep learning strategies than are extrinsically motivated students (Baker, 2004). In 
accordance with Ames and Archer (1988), intrinsic motivation in particular contributes 
positively to the learning process and learning quality.  
In addition to intrinsic motivation, Lublin (2003) asserts that the teaching method a lecturer 
uses encourages students to adopt a specific type of learning approach. Marton and Säljö 
(1976) distinguish deep and surface approaches to learning. The former, according to 
Entwistle (2005), involves understanding the meaning of course content. When a lecturer 
designs activities that arouse students’ curiosity, they will likely ask higher-level questions 
and relate their ideas to previous knowledge and experience; consequently, improving their 
academic performance. Damoense (2003) also reiterates that these activities should be 
integrated with technology to achieve a high level of both interactive engagement and 
performance. The works of Phan (2009) and Floyd et al. (2009), for example, show that 
students who have high level of deep learning tend to have improved academic performance. 
Based on Phan’s and Floyd et al.’s findings, we consider deep learning as an important 
mediator which could encourage and motivate students’ development from surface to deep 
learning approaches. A surface learning approach relies on rote learning and memorisation 
(Richardson, 2005), and students using this approach are in most cases not motivated or even 
interested in understanding the course content. 
2. Conceptual Framework 
We present the conceptual framework for this study in Figure 1; it identifies the proposed 
causes of interactive engagement and integrates the principles of constructivist learning. Our 
model assumes that interactive engagement methods and technology have positive effects on 
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intrinsic motivation. It also indicates that intrinsic motivation has a positive effect on 
interactive engagement, deep learning and academic performance. 
 
Figure 1. Conceptual framework 
In this section we discuss the key variables in the current study starting with interactive 
engagement methods followed by technology. Thereafter, we discuss interactive engagement, 
intrinsic motivation and deep learning. 
2.1 Interactive Engagement Methods  
A large body of research has been conducted on various interactive engagement methods. 
These studies reported that interactive engagement methods promote interaction among 
students and with lecturers (Perkins & Saris, 2001; Yoder & Hochevar, 2005), as well as 
enhancing conceptual understanding, leading to improved academic performance (Hake, 
1998, 2007; Mayer, 2009; Mazur, 1997, 2009; Ullah & Wilson, 2007). The most practical 
confirmation of these benefits comes from Hake (1998), who collected pre- and post-test 
scores on the Force Concept Inventory from 6,542 students. The results showed that the 
interactive engagement courses were more effective than the non-interactive engagement 
(traditional) courses, which in turn improved students’ academic performance.  
Interactive engagement methods emphasise the social aspects of learning in that students 
work together through discussions and problem solving, rather than independent learning. It 
is confirmed that some students learn more when they learn with others (Michael, 2006; 
McKeachie, 2002). As a result, some lecturers use various interactive engagement methods, 
to encourage interactive engagement and students’ understanding of course content. 
Interactive engagement methods are defined here as the various methods designed to support 
the development of students’ critical thinking and problem-solving skills. Any teaching 
method adopted represents an important determinant of the level of interactive engagement 
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strategies promote interactive engagement beyond traditional lectures, by encouraging the 
retention of information, motivating students to engage in further investigation and 
developing their thinking skills. That is, during discussions, students construct new 
understanding from the inputs and ideas of other students. The type of activity also influences 
how much classroom material is retained. To design such activities effectively, lecturers must 
consider the notion of constructive alignment, which encourages a deep approach to learning 
(Biggs, 1999; Biggs, Kember, & Leung, 2001). 
Recent research in these interactive engagement methods includes how they could be 
enhanced with technology to improve students’ learning and performance: for example, Neo 
(2005) used cooperative learning to promote active learning where multimedia technology 
and the use of Web 2.0 tools such as blogs among others were incorporated within this 
learning environment. Students were expected to design a multimedia website as a team. 
Therefore, students had to depend on the capabilities of their team mates in order to produce 
the final website. The results indicated that integrating a multimedia project into the 
cooperative learning structure created a viable and effective approach to enhance student and 
learning. This example demonstrates ways in which technology-enhanced interactive 
engagement method could be used to enhance students’ learning. It also supports Damoense’s 
(2003) statement that, activities which inspire and facilitate interactive learning should be 
integrated with both interactive engagement methods and technology, if a high level of 
interactive engagement and performance need to be achieved.  
2.2 Technology  
Technology in educational institutions refers to an integrated framework of computers, 
software applications, multimedia content, web-based applications, clickers, learning 
management systems such as Blackboard, and other tools that can be used to enhance the 
teaching and learning process. 
In accordance with Vrasidas and McIsaac (2001), technology is a tool that students use to 
construct knowledge and share their understanding of content. As a result, students’ exposure 
to technological improvements has influenced their learning approaches and expectations on 
the services that should be made available to them (Hechanova & Cementina-Olpoc, 2013; 
Zandvleit & Fraser, 2004). The biggest challenge for higher education institutions would be 
to offer effective technology-enhanced teaching environments to meet students’ changed 
expectations regarding the way they are taught (Mohr, Holtbrügge, & Berg, 2012). 
Previous research on educational technology indicates that technology that supports teaching 
has a slightly but significantly higher average effect size (0.31) than technology used for 
presentational and various uses (Hattie 2009). Similarly, Schmid et al.’s (2009) finding also 
revealed a greater effect size (0.40) regarding technology used for cognitive support 
compared to technology used for presentation of content. This implies that, for technology to 
be effective it must support teaching, encourage engagement between lecturers and students 
(Diogo, António, & Nilza, 2011), and improved students’ understanding. In their studies, 
Lavooy and Newlin (2003) illustrate effective uses of technologies, such as 
computer-mediated communication, and show how they can increase learning interactions, 
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such as student–student or instructor–student activities. Also, Solvie and Kloek (2007) 
suggest that technology can be used to communicate, enhance and clarify course concepts 
and content while also engaging students with information, as is fundamental to 
constructivism. Therefore, an environment that encourages innovative uses of technology 
leads to improved teaching, learning and academic performance (Wishart & Blease, 1999).  
Effective technology-enhanced teaching in educational settings requires an understanding of 
how it affects students and their critical thinking (Schuck & Kearney, 2008). Hence, lecturers 
need to recognise the advantages and restrictions of any technology they seek to use in 
classrooms. As Harris, Mishra, and Koehler (2009) caution, some technologies are better 
suited to certain learning activities and educational situations. For example, simulations are 
more appropriate for engineering courses that seek to demonstrate how the structure of a 
material changes at different temperatures. In turn, lecturers need sufficient knowledge and 
skills to choose appropriate technologies for their courses (Harris, et al., 2009).  
On the basis of such research that indicates that technology makes teaching more effective, 
and thus leads to higher interactive engagement and academic performance, many higher 
learning institutions have adopted learning management systems, such as Blackboard, and 
other advanced educational technologies, such as clickers. Blackboard offers various tools, 
such as discussion boards, announcements and assessments; if used effectively, they can 
induce greater interactive engagement within and outside the classroom. Additionally, 
multimedia elements, such as videos, audio recordings and text, also can be incorporated into 
learning management systems to increase interactivity (Damoense, 2003; Gautreau, 2011). 
Accordingly, technology provides opportunities for lecturers to meet the needs of students 
with diverse learning styles, through the use of multiple media (Bryant & Hunton, 2000). 
Also, clickers appear universally regarded as an effective technology for taking interactive 
engagement to a higher level (Burnstein & Lederman, 2001; Draper & Brown, 2004; Elliott, 
2003; Perkins & Turpen, 2009). From an examination of the literature, it became clear that 
there are different models that have been used to encourage interactive engagement through 
the use of clickers. Among others, Mazur (2009) used clickers for ‘concept testing’, while 
d’Inverno et al. (2003) also used clickers for tutorials with positive results.  
2.3 Intrinsic Motivation  
The role of motivation in higher education is emphasised by Kember, Ho and Hong (2012) 
who asserted that the type of motivation student have for a specific study, and the intensity of 
that motivation, will influence students’ commitment and approach to study during the 
learning process. One of the leading human motivation theories in the literature is 
self-determination theory (SDT) which is widely tested and applied in various fields such as 
education among others. This theory affirms that, to understand why people participate in 
certain activities or behave in a particular manner, the different types of motivation need to be 
distinguished and understood as they would lead to varied outcomes (Ballmann & Mueller 
2008). However, SDT is beyond the scope of this study. 
Sansone and Harackiewicz (2000) suggest a basic classification of motivation, as intrinsic or 
extrinsic, such that intrinsic motivation concerns active engagement with tasks that people 
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find interesting and that, in turn, promote growth (Ryan & Deci, 2000). Furthermore, 
intrinsically motivated students construct their own meanings and understanding on the basis 
of their prior experiences, according to a constructivist approach (Vrasidas & McIsaac, 2001). 
That is, during the learning process, students compare what they are learning with what they 
know about a specific topic, and then decide whether to accept the new knowledge or hold 
fast to what they already know. During this decision-making process, lecturers must guide 
students to develop skills for building their own understanding, because through this process, 
students can attain higher levels of interactive engagement. In particular, collaboration and 
idea sharing can produce higher levels of interactive engagement, such that learning is 
realised. For students to achieve a high level of intrinsic motivation, lecturers need relinquish 
some of their power in terms of controlling the classroom (Holley & Oliver, 2010), such that 
they grant students an opportunity to construct their own understanding of the content. This 
autonomy should also improve student’s self-efficacy. In contrast, extrinsically motivated 
people perform an activity to attain a specific outcome, such as higher scores, or avoid a 
punishment.  
2.4 Interactive Engagement 
Interactive engagement in this study is defined as a process that encourages student–peer and 
student–lecturer participation inside and outside the classroom. Interactive engagement is 
realised within specific teaching methods such as collaborative and cooperative learning 
among others. Kearsley and Shneiderman (1998) argue that even if interactive engagement 
can occur without technology, it can be more effectively facilitated through technology, 
providing students with experiences which are difficult to provide in face-to-face 
environment: for example technology has the power to bring students together with experts or 
other students worldwide to foster interaction (Winn, 2002). Additionally, the study 
conducted by Patterson, Kilpatrick, and Woebkenberg (2010), where clicker technology was 
used to engage all students in a large classroom, showed an increased degree of interactive 
engagement in the classroom. Mishra and Koehler (2006) suggest that lecturers who decide to 
use technology as a mode of content delivery in order to encourage interactive engagement, 
learning and academic performance, should consider using technology pedagogical content 
knowledge (TPACK) as a framework. This framework requires lecturers to understand 
pedagogical methods that use technology in constructive ways to deliver the content. This 
framework could be integrated into the three main learning interactions which were identified 
by Moore (1989) as early as 1989: learner–content, learner–instructor and learner–learner. 
These learning interactions are necessary for leading to higher levels of interactive 
engagement in a classroom and ultimately to improved academic performance. 
First, interactions of students with the course content can be realised in various forms, such as 
taking notes or summarising while reading content material. Second, interactions of students 
with teachers take place when a lecturer delivers content, whether through face-to-face 
discussions, lectures or discussions held in learning management systems such as Blackboard. 
Such interactions might be initiated by students, who request clarification about course 
content, or by lecturers, who pose questions to prompt discussions. Questions that prompt 
discussions are imperative for stimulating interactive engagement and indicating the degree 
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to which students understand the content. The discussions also give students opportunities to 
revise their comprehension of content material, which they might not previously have 
understood fully. The discussions initiated by lecturers produce additional activities, such as 
further explanations, disagreements and mutual agreements among students, which can 
stimulate knowledge construction (Dillenbourg, 1999; Slof, Erkens, Kirschner, Jaspers, & 
Janssen, 2010; Vrasidas & McIsaac, 2001). Thus, interactive engagement originates from 
discussions in the environment in which learning transpires.  
Third, student–student interactions occur mostly when students work on activities in groups 
of two or more, whether during face-to-face or through online discussions. These three 
learning interactions are used in every educational institution though, the degree to which 
they are used and the mode of delivery differ from one institution to another as well as from 
one lecturer to another within an institution. 
2.5 Deep Learning  
Motivating students and engaging them interactively in their own learning and encouraging 
them to construct their own understanding of content seem to be a central aim of every 
educational institution. Therefore, lecturers need to acknowledge the different approaches 
(deep and surface) to learning that students demonstrate. Though, the same student might 
adopt a deep or a surface approach to different activities, depending on their (activities) 
nature (Richardson, 2005). That is, students might prefer a specific approach, but the design 
of the learning opportunity (Richardson, 2005) and the circumstances of the learning 
environment can encourage them to adopt particular approaches to learning. Furthermore, 
Peters, Jones, and Peters (2007) emphasise the importance of adjusting teaching methods and 
assessments to motivate students to apply a deep approach to learning. A deep approach to 
learning can be realised through an intention to understand the content. In their study, Coller 
and Scott (2009) assessed the effectiveness of the video-game course on students’ learning. 
They indicate that it is not easy to compare the degree of learning that takes place in the 
game-based course with that of traditional numerical methods. As a result, instead of asking 
student questions on specific topics, they requested them to create concept maps on numerical 
methods. The results revealed that students in this course demonstrated deeper learning as 
compared to students in a traditional class using text-book method. In this case a concept map 
explained what students understood about numerical methods. 
Similarly, Jaffer, Ng’ambi, and Czerniewicz (2007) used interactive excel spreadsheets 
combined with online discussions, short essays, reports and presentations to develop students’ 
learning in an economics course. These activities empowered students to develop 
understanding of economics through writing in economics. Jaffer et al. (2007) state that, even 
though it was difficult to measure the impact of these tutorials, they realised that the 
interactive spreadsheets were effective teaching tools because students’ focus was now on 
real economics issues rather than processes and procedural issues. In addition, the online 
feedback that lecturers provided during the process of drafting articles, improved the quality 
of articles produced by students during the learning process. This again supports the notion 
that when educational technology is used for students’ cognitive support, students are likely 
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to adopt deep learning approached. Consequently, giving students activities that stimulate 
their critical thinking encourages interactions among them, representing a substantial form of 
encouragement for deep learning (Offir, Lev, & Bezalel, 2008) and thus improved academic 
performance.  
3. Research question and hypotheses 
We investigate the relationship of factors that influence the attainment of a high level of 
interactive engagement and improved academic performance. Thus, we specify our main 
research question as follows: How do interactive engagement methods and technology, 
mediated by intrinsic motivation, relate to interactive engagement, deep learning and 
academic performance? To answer this question, we formulate four separate hypotheses, 
predicting direct, mediating and positive effects. 
H1. Interactive engagement methods and technology have direct positive effects on interactive 
engagement. 
H2. Interactive engagement has a direct positive effect on academic performance. 
H3. Deep learning has a positive effect on performance. 
H4. The effects of interactive engagement methods and technology on performance are 
mediated by intrinsic motivation, interactive engagement and deep learning.  
4. Methods 
The current research is a quantitative study using survey methods to answer the research 
question. The details about context and participants, instruments and measurements as well as 
data analysis are presented in the following sub-sections. 
4.1 Context and Participants 
This study was conducted in a higher education institution in Gauteng, South Africa. 
Participants were selected from three departments (management sciences, engineering and 
science). At the time of the study, participants also had used Blackboard as a learning 
management system since their first semester at the university, and some of them had also 
used clickers for group and class discussions. The minimum experience that the students had 
using technology-supported learning material was two semesters and the maximum was four 
semesters. 
Six-hundred and fifteen students (615) were invited to participate in the study with 526 (86%) 
responding to the questionnaire including 246 male students (47%) and 280 female students 
(53%). Of these participants, 285 (54%) were between 18 and 21 years of age, 231 (44%) 
were between 21 and 23 years and 10 (2%) were between 23 and 25 years. In addition, 153 
(29%) represented management sciences students, 196 (37%) came from engineering and 177 
(34%) were from the science department. All participants completed the consent forms, as 
required by the university ethics committee. The questionnaires were distributed in 
classrooms after lectures; students were requested to complete and submit their responses at 
their next class meeting. 
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4.2 Instruments and Measurements 
We developed a questionnaire based on previous studies by Kaufman, Sutow, and Dunn 
(1997), Liawm (2008), Pintrich, Smith, Garcia, & McKeachie (1991) and Biggs et al. (2001). 
Five categories of questions, spread across 24 questions, measured interactive engagement 
methods, technology, motivation, deep learning and interactive engagement. Since the study 
was conducted in South Africa, some of the terms and technologies used were changed to suit 
the context. However, the scales used were based on the original authors of the questionnaires. 
The interactive engagement methods -related items were adapted from Kaufman, Sutow, and 
Dunn (1997) and consisted of seven questions (e.g. ‘interactive engagement methods 
encourage sharing of knowledge and experience with other students’). The category focused 
on technology was adapted from Liawm (2008) and featured four questions (e.g. ‘I believe 
technology can improve learning efficiency and performance’). The four questions in the 
interactive engagement category also were adapted from Liawm (2008) (e.g. ‘I enjoy working 
with other students in an academic project’). For the preceding three measures, we used 
five-point scales (1 = ‘completely disagree,’ and 5 = ‘completely agree’). The motivation 
category (Pintrich, Smith, Garcia, & McKeachie, 1991) used four questions (e.g. ‘I prefer 
activities that are challenging so that I can learn new things’) and a seven-point scale      
(1 = ‘not at all true of me,’ and 7 = ‘very true of me’). Finally, for the deep learning category 
(Biggs, et al., 2001), we used five questions (e.g. ‘I test myself on important topics until I 
understand them completely’), with a five-point scale (1 = ‘this item is never or only rarely of 
me,’ and 5 = ‘this item is always or almost always true of me”). Although deep learning 
originally used ten questions, we selected five which we found more relevant to our study. 
Table 1 illustrates the descriptive statistics of the focal variables. 
Table 1. Descriptive statistics 
Variables N items Mean SD Cronbach’s α
Appropriate teaching methods 7 30.43 2.25 .73 
Technology 4 18.23 1.51 .72 
Intrinsic motivation 4 17.62 1.82 .77 
Deep learning 5 21.45 2.03 .76 
Interactive engagement 4 15.84 1.79 .80 
Furthermore, we used test scores to measure students’ academic performance. Because 
students represented three different academic departments, their scores were standardised and 
transformed into z-scores. Table 2 shows the descriptive statistics of the test scores. 
Table 2. Descriptive statistics: Scores by department 
Department N Students N items Mean SD Cronbach’s α 
Management Sciences 153 9 70.25 8.10 .75 
Engineering 196 9 70.04 7.63 .77 
Science 176 9 69.21 6.90 .62 
Cronbach’s alpha values served to identify the internal consistency of the variables (see Table 
1and Table 2). The scales presented in Table 1 are reliable with Cronbach’s Alpha = .72 
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(Technology) to .80 (Interactive engagement). In Table 2, the scales for management sciences 
and engineering exhibited good internal reliability. However, the reliability for science was 
lower, with an internal reliability of .62. 
4.3 Data Analysis 
To explore the relationships among the variables, we used LISREL 8.8 (Jöreskog & Sörbom, 
2006), a statistical software package that supports structural equation modelling. LISREL 
allows us to see if the theoretical model (Figure 1) fits the data and to explore the direct and 
indirect effects within the model. In a path diagram (Figure 2), all significant relationships are 
represented. The hypothesised relations among variables are indicated by arrows, signifying 
predictive or correlational relations. Besides presenting the nature and direction of causal 
relationships, a path diagram (Figure 2) also includes estimates of the strength of those 
relationships – the path coefficients. The analysis began with a calculation of the 
relationships among all the observed variables in the model, concurrent with interactive 
engagement methods and technology as the independent variables. Interactive engagement 
and performance appeared as dependent variables; while intrinsic motivation and deep 
learning represented mediating variables. 
Because chi-square tests are sensitive to sample size, Hu and Bentler (1999) suggest that in 
addition to χ2, researchers should use at least two other types of indices to evaluate model fit. 
Following the advice of Matsunga (2010) and Kline (2005), we therefore evaluated the fit of 
the conceptual model (Figure 1) according to the χ2 value, root mean square error of 
approximation (RMSEA), standardised root mean square residual (SRMR) and comparative 
fit index (CFI). These three indices (RMSEA, SRMR and CFI) are the least sensitive to 
sample size, model misspecification and parameter estimates (Hooper, Coughlan, & Mullen, 
2008). As standard values that indicate good fit, we follow the general consensus and require 
RMSEA values close to .06 (Hu & Bentler, 1999), SRMR less than .05 (Diamantopoulos & 
Siguaw, 2000) and a CFI greater than or equal to .95 (Hu & Bentler, 1999).  
5. Results and Discussion 
This study investigated the relationship of factors that influence the attainment of a high level 
of interactive engagement and improved performance. Four hypotheses predicting direct, 
mediating and positive effects were formulated to assist in the investigation. The following 
section provides the results and the discussion for this examination. 
We posited that interactive engagement methods and technology have positive effects on 
interactive engagement, and in support of H1, the results confirmed both these positive, direct 
relationships (p < .01). That is, when lecturers use interactive engagement methods and 
technologies, it improves students’ interactive engagement. In addition, we predicted that 
interactive engagement would have a direct positive effect on academic performance. 
However, the results revealed no such direct relationship, so we must reject H2; instead, we 
observed an indirect relationship through deep learning. Deep learning had a positive effect 
on performance, in support of H3. For our mediating effects H4, in which we hypothesised 
that the effect of interactive engagement methods and technology on performance would be 
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mediated by intrinsic motivation, interactive engagement and deep learning, we found partial 
support, because intrinsic motivation did not mediate the impact of the independent variables 
on academic performance.  
The proposed model (Figure 1) did not achieve satisfactory fit (χ2 = 6.27, p = .04, df = 2, 
RMSEA = .06. SRMR = .02, CFI = .97). To improve this fit, we added the relationship 
between interactive engagement methods and performance, but we also removed the 
non-significant relationships between intrinsic motivation and performance and between 
technology and deep learning from the model. Figure 2 illustrates the final model with the 
relationship coefficients; it provides satisfactory fit: χ2 = 5.43, p = .14, df = 3, RMSEA = .04, 
SRMR = .02, and CFI = .99 
 
Figure 2. Final structural model with standardised effects 
Note: Paths denoted by dashed lines indicate direct effects of technology on interactive 
engagement and performance (.15 and .09, respectively); bold solid lines specify direct 
effects of interactive engagement methods on interactive engagement, deep learning and 
performance (.12, .28, and -.11, respectively). The faint solid lines indicate the indirect effects 
of interactive engagement method and technology on interactive engagement, deep learning 
and academic performance. 
Even after the improvement of the model, the results were still in support of H1, H3 and 
partially in support of H4. All the same, H2 was again not supported. Subsequently, we 
considered the estimates of the strength of all relationships in the model starting with the 
strongest relationships as indicated below. 
                                    
                                        .12 
  
             
  .14                 .14                .14                     .15      
                              .09                    
                              .09                      .28 
                                 .09 .28  
                .20                         .23               
                   
                                                         -.11       
                                    












Journal of Education and Training 
ISSN 2330-9709 
2015, Vol. 2, No. 1 
www.macrothink.org/jet 73
Accordingly, the direct effect of interactive engagement methods on deep learning (γ = .28) was 
the strongest relative effect in the final model (Figure 2), followed by the effect of deep learning 
on academic performance (β = .23). The direct effect of technology on intrinsic motivation (γ 
= .20) was fairly strong, whereas the direct effect of interactive engagement methods on intrinsic 
motivation was only moderate (γ = .14). Similarly, the direct effect of technology on interactive 
engagement (γ = .15), the direct effect of intrinsic motivation on interactive engagement (γ = .14), 
as well as the direct effect of interactive engagement (γ = .12), were also moderate. The weakest, 
but still significant (p < .05), direct effect moved from technology to academic performance (γ 
= .09), intrinsic motivation to deep learning (γ = .09), as well as from interactive engagement to 
deep learning (β = .09). In addition to the negative direct effect of interactive engagement 
methods on academic performance (γ = -.11), we observed an indirect effect of intrinsic 
motivation on academic performance, through deep learning (.02). 
The aim of this study was to answer our central research question: How do interactive 
engagement methods and technology, mediated by intrinsic motivation, relate to interactive 
engagement and academic performance? As Harris, Mishra, and Koehler (2009) indicate, 
course content determines the appropriate uses of existing technologies and shapes new 
technologies. Similarly, the presentation of this content depends on the benefits and 
limitations of the technology that a teacher uses. Our findings indicate that the direct effects 
of interactive engagement methods and technology complement each other in terms of their 
effect on students’ attainment of high levels of interactive engagement. The extent of teacher 
engagement also contributes to higher student interactive engagement, because such teachers 
combine content and technology to benefit their students. Teachers who truly hope to increase 
interactive engagement in their classrooms must vary their interactive engagement methods, 
this is in line with Francisco, Nicoll, and Trautmann’s (1998) findings that incorporating 
various teaching methods improves students participation. Similarly, previous studies have 
shown that technologies such as clickers (Draper & Brown, 2004; K. Perkins & Turpen, 2009) 
and learning management systems such as Blackboard (Gautreau, 2011) increase student 
interactivity. Technology seemingly has become a driving force for students’ interactions. 
Although the stronger effect of technology on interactive engagement (.15), compared with 
the influence of interactive engagement methods on interactive engagement (.12), likely 
stems from modern students’ general familiarity with technology, we argue that the success of 
these interactions lies with a well-structured, interactive engagement method. 
The relatively strong relationship we find between interactive engagement methods and deep 
learning support Lublin’s (2003) claims that a teaching method determines students’ approach 
to learning. Using a variety of interactive engagement methods thus can lead to significantly 
improved learning. Students who prefer various methods take advantage of lecturers’ uses of 
them to improve their deep learning skills, which led to their improved performance. Our 
results indicate that deep learning serves a significant function in the learning process, as 
evidenced by its strong effect on performance (.23) which is in support of H3. In most cases, 
students must use deep learning to understand the course content and improve their 
performance, as suggested in previous research as well (Duff, Boyle, Dunleavy, & Ferguson, 
2004; Floyd, Harrington, & Santiago, 2009; Tarabashkina, 2011). Deep learning correlates 
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positively with academic performance. In this sense, the direct effects of educational factors 
may have more impact on learning than technology does. 
The notion of central mediation also appears to function through deep learning, not intrinsic 
motivation, in that deep learning mediates the effects of interactive engagement methods, 
technology, intrinsic motivation and interactive engagement on academic performance. This 
finding raises a concern: What enables deep learning to play the central mediation role that 
we predicted would be served by intrinsic motivation? Intrinsic motivation is an attitude 
variable, and positive attitudes usually emerge in response to frequent interesting activities. 
Because motivation thus depends on conditions, it should fluctuate during the learning 
process. Perhaps students began with high intrinsic motivation, but over time, their 
motivation declined, such that motivation could not play a crucial mediation role between the 
independent variables and academic performance. 
Warburton (2003) argues that deep learning is associated with critical and independent thinking. 
Deep learning as a learning strategy needs to be developed; once acquired, students maintain 
this skill, because it allows them to transform new information into their own understanding, 
resulting in improved capabilities to apply learned principles to new situations. However, not 
all intrinsically motivated students acquire deep learning approach skills; those who do should 
achieve higher levels of performance. The students in this study acquired their skills through 
interactive engagement methods, used during their learning processes, as evidenced by the 
strong direct effect of interactive engagement methods on deep learning   (γ = .28). Therefore, 
deep learning took over the mediating role. This important outcome emphasises that intrinsic 
motivation does not guarantee a high level of academic performance. Instead, students must go 
further and make sense of the content to achieve improved performance.  
Finally, we note two additional, attention-grabbing outcomes. First, there was no direct 
relationship of interactive engagement and performance; its effect moved through deep 
learning. Interactive engagement alone cannot guarantee improved performance. Instead, 
learning must be realised first, before performance can improve. Second, interactive 
engagement methods have been associated with improved performance, but in our study, their 
direct effect on academic performance was negative. We consider a few possible explanations. 
Students who have not adjusted well to the teaching approaches, the confront might have 
become discouraged and performed poorly. Alternatively, successful students with more 
experience with interactive engagement methods may be less interested in high scores and 
more focused on understanding the course content. The influence of interactive engagement 
methods clearly is important though. We might even argue that, because of the strong 
relationship between interactive engagement methods and deep learning, the remaining effect 
of interactive engagement methods grew negative. No prior research offers similar results.  
6. Limitations and Conclusions 
The participants in this study were from three academic departments, such that the students 
were exposed to different faculties, course contents and prior knowledge, which might have 
influenced the results. Additional research might replicate our study but control for other 
variables, such as students’ prior knowledge. The student consent forms also stated explicitly 
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that students did not have to participate and could withdraw from the study at any time. 
Follow-up attempts to contact students who had not responded to the questionnaires 
prompted promises to respond but no actual input. We thus cannot provide description of 
students who did not respond to the questionnaire.  
In conclusion, even with these limitations, this study offers a compelling model of the 
relationships between several variables and their relations to interactive engagement and 
performance. Overall, the results indicate that interactive engagement methods, technology 
and motivation all relate significantly to interactive engagement. Deep learning serves as a 
mediator of the relationships of the other variables with performance. In addition, we find a 
significant positive relationship of technology with academic performance. This study helps 
clarify the learning process; through a well-designed course and interactive activities, 
students become motivated to participate in the classroom, which leads to their better 
understanding of the course content and ultimately to improved performance.  
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